Histopathological and immunohistochemical findings in 11 patients with spontaneous congenital non-pigmented epithelial cysts of the iris stroma were studied. The cysts were lined by stratified squamous to unilayered cuboidal non-pigmented epithelium. Goblet cells were present in nine cysts, indicating a similarity to conjunctival epithelium. The demonstration of higher-molecular-weight keratins and absence of S-100 protein, by monoclonal and polyclonal antibodies, argues for surface ectodermal rather than neuroectodermal origin of the cysts. Theories of embryogenesis have been conflicting, but our results support the theory that they arise from surface ectoderm, displaced probably at the time of lens vesicle formation. The finding of normally sited subepithelial S-100 positive melanocytes may suggest that ectopic conjunctival epithelium can induce normal patterns of migration of neural crest cells.
Spontaneous congenital non-pigmented epithelial cysts of the iris stroma are uncommon unilateral lesions, usually presenting in the first few months of life. They appear as thin walled vesicles on the anterior surface of the iris, projecting into the anterior chamber. Clinically and histologically it is very difficult to distinguish spontaneous stromal cysts from acquired (for example, post-traumatic) stromal cysts, but the latter usually give rise to more complications, such as secondary glaucoma, corneal oedema, and iridocycitis.' Whereas acquired stromal cysts are known to arise from implanted surface epithelium after penetrating ocular trauma or surgery,2 the aetiology of spontaneous stromal cysts has been a matter of longstanding controversy, and neuroectodermal,"' surface ectodermal,12-19 and mesodermal""22 origins have been suggested in different reports.
We examined the histopathological and immunohistochemical features of spontaneous non-pigmented epithelial cysts of the iris stroma in a series of 11 patients. On the basis of these observations we discuss the most plausible histopathogenetic theory for this iris lesion.
Case report In September 1986 a girl aged 10 months, was seen at the Hospital for Sick Children, London. She had been born at term following a normal pregnancy and delivery. Her general health and development had also been normal. The family history was normal. When she was 2 months old her parents noticed a 'freckle' on the iris of the left eye. On examination a brownish, semitranslucent cystic lesion was seen in the iris stroma, replacing it and distorting the pupil. It was located inferiorly and involved the full iris thickness, bulging forward into the anterior chamber, and touching the corneal endothelium. Iris tissue behind the cyst was present but greatly thinned.
A CT scan and ultrasound examination showed no other abnormality. On 
Results
Records of 13 patients with a diagnosis of iris stromal cyst were reviewed. Two patients were excluded from this study: one patient has a history of penetrating ocular trauma, while the other had an iris cyst originating from the iris pigment epithelium. In the selected group of patients eight were male and three were female. Eight patients had presented with an iris stromal cyst at birth or early childhood, while in three patients the cyst had become visible only in adulthood. In eight patients the right eye was involved, in three the left. No bilateral disease was noted. In 10 patients the referring diagnosis was congenital cyst of the iris (stroma), and one patient (Table 1, no. 8) was referred with a diagnosis of buphthalmic eye with congenital abnormality.
In none of the selected patients was there a documented history of (intrauterine) trauma or surgery. In two patients there was marked inflammation ofthe iris cyst and the surrounding stroma. In one of these patients (no. 2), there was an intracystic collection of pus. In five patients there was raised intraocular pressure; two of them showed signs of glaucoma. In three patients 'endothelial touch' was noted. The clinical course varied. In some patients there had been a stable, small cyst for years, followed by rapid growth in several weeks, sometimes leading to such complications as impairment of visual acuity or corneal touch and oedema. In the majority there has been a gradually enlarging iris cyst, which had been noted at birth, while in other patients the cyst had had a rapid growth phase, immediately after birth.
In nine patients the initial treatment was excision of the cyst. In one patient an inflamed cyst was excised after intensive topical steroid treatment had failed, and another patient required enucleation because of buphthalmos and cataract. In two patients there was a recurrence after excision, and they were subsequently treated by sector iridectomy. A 13-year-old patient (no. 10), whose stromal cyst of the right iris had been excised successfully at the age of 4 months, underwent enucleation of his right eye, which had become buphthalmic. Histopathological examination of the enucleation specimen showed evidence of severe chronic angle closure glaucoma, limbal staphylomas, iris atrophy, and buphthalmos.
The results of histopathological and immunohistochemical examination of the 11 specimens are summarised in Table 1 .
Discussion
Spontaneous non-pigmented epithelial cysts arising in the stroma of the iris are uncommon AL"t Most epithelial cells contain cytokeratins of varying subtypes, the expression of which depends on the type of epithelium, the degree of histological differentiation, and the state of the cell cycle. This range of expression allows limited subcategorisation of epithelia on the basis of cytokeratin profiles. 23 Higher-molecularweight cytokeratins are typically found in complex, stratified epithelium such as that of skin, cervix, and oesophagus, while lower-molecularweight cytokeratins tend to be present in unilayered epithelia such as renal tubular epithelium, endometrium, glandular acinar cells, and neuroendocrine cells.23 Combinations of higherand lower-molecular-weight cytokeratins are seen in ductal epithelia such as breast epithelium and bronchial epithelium. 23 Staining for CAM 5 2, which detects lowermolecular-weight cytokeratin subtypes, was negative in most cases examined, except in one, which showed a mildly positive reaction. Conversely, staining with wide-spectrum screening antikeratins (Z622 and A575, DAKO), one of which (A575) demonstrates higher-molecularweight cytokeratins, was positive in all cases. This finding is suggestive of more complex stratified epithelia, which tend to be of surface ectodermal origin.
None of the epithelial cells showed positive staining with the antibodies to S-100 antigen. However, staining with anti-S-100 was positive in the stromal dendritic melanocytes derived from neural crest. Although antibodies to S-100 are highly sensitive in detecting cells derived from neural crest such as melanocytes, their specificity is low, for they stain a variety of neural, neuroendocrine, mesenchymal, and epithelial tumours.23 The absence of S-100 antigen in the epithelia of all cases makes an origin from the neural crest unlikely.
The histopathological and immunohistochemical findings in our study suggest that in most cases spontaneous non-pigmented epithelial cysts of the iris stroma originate from surface ectoderm. Previous immunohistochemical studies showed positive reactions to epithelial cytokeratin markers but failed to differentiate between surface ectodermal and neuroectodermal origin.'724 In the study by Grutzmacher et al. 24 two cases were examined for antigens such as muscle specific actin, smooth muscle actin, vimentin, human melanoma antigen, and S-100 protein, but no positive reaction was seen.
In one case (no. 8) an accessory lacrimal gland was seen adjacent to the cyst (Fig 2) . This abnormality has been reported before,2526 and may in addition support the putative surface ectodermal origin of the cyst, as lacrimal gland is, like conjuctiva, a surface ectodermal derative.
Some authors who favour the theory that the cysts are derived from surface ectoderm have postulated that entrapment of ectopic tissue probably takes place at the time of formation of the lens vesicle, during the fourth week of embryogenesis. III6 The S-100 antibodies showed subepithelial melanocytes, which were separated from the iris stroma by a clear basal lamina (Fig 3) 
